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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims 
in the application: 

Listing of Claims: 

1 . (original) A turbine shroud assembly comprising: 

a plurality of shroud segments assembled circumferentially about 
a longitudinal engine centerline axis, at least one shroud segment having a 
forward hook and an aft hook; 
5 at least one spacer channel positioned on the radially outward 

side of said shroud segments, such that said at least one spacer channel is in 
contact with an interface of two said shroud segments; 

at least one ceramic spacer seal positioned in contact with said at 
least one spacer channel, such that said at least one ceramic spacer seal is 
10 within said at least one spacer channel; 

at least one forward hanger positioned radially outward from said 
shroud segments, said at least one forward hanger having a forward hanger rail 
capable of engaging said forward hook, said forward hanger rail having an o- 
ring groove positioned circumferentially on a radially inward side; 
15 at least one aft hanger positioned radially outward from said 

shroud segments, said at least one aft hanger having an aft hanger rail capable 
of engaging said aft hook, said aft hanger rail having an angled surface 
positioned on the forward edge of a radially inward side; and 

a plenum assembly positioned between and in contact with said at 
20 least one forward hanger and said at least one aft hanger. 
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2. (original) The turbine shroud assembly of claim 1, further 
comprising a forward rope seal positioned between and in contact with said o- 
ring groove and said shroud segments. 

3. (original) The turbine shroud assembly of claim 1, further 
comprising an aft rope seal positioned between and in contact with said angled 
surface and said shroud segments. 

4. (original) The turbine shroud assembly of claim 3, wherein 
said aft rope seal comprises a hybrid ceramic rope. 

5. (original) The turbine shroud assembly of claim 1, wherein 
said shroud segments comprise a monolithic silicon nitride ceramic. 

6. (original) The turbine shroud assembly of claim 1, wherein 
said at least one forward hanger comprises a nickel based alloy. 

7. (original) The turbine shroud assembly of claim 1, wherein 
said at least one aft hanger comprises a nickel based alloy. 

8. (original) The turbine shroud assembly of claim 1, wherein 
said at least one forward hanger has a plurality of slots positioned at an inner 
diameter and extending radially outward. 

9. (original) The turbine shroud assembly of claim 1, wherein 
said at least one ceramic spacer seal comprises a monolithic silicon nitride 
ceramic. 



Serial No. 10/734,922 



Page 4 



10. (original) The turbine shroud assembly of claim 1, further 
comprising a thermal barrier coating (TBC) positioned on a radially inward side 
of said shroud segments. 

1 1 . (original) A turbine shroud assembly comprising: 

a plurality of ceramic shroud segments assembled 
circumferentially about a longitudinal engine centerline axis, each said ceramic 
shroud segment having a forward hook and an aft hook; and 

a plurality of ceramic spacer seals positioned in contact with said 
ceramic shroud segments, such that each one said ceramic spacer seal is in 
contact with the radially outward side of two said ceramic shroud segments. 

12. (original) The turbine shroud assembly of claim 11, further 
comprising a forward hanger radially outward from and engaging said forward 
hook, and comprising an aft hanger radially outward from and engaging said aft 
hook. 

13. (original) The turbine shroud assembly of claim 12, further 
comprising a forward rope seal positioned between said ceramic shroud 
segments and said forward hanger such that said forward rope seal is radially 
inward from said forward hanger. 

14. (original) The turbine shroud assembly of claim 12, further 
comprising an aft rope seal positioned between said ceramic shroud segments 
and said aft hanger such that said aft rope seal is radially inward from said aft 
hanger. 



1 5. (canceled) 
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16. (currently amended) An apparatus for cooling turbine engine 
s hroud segments and hanger rails of a turb i n e e ng i n e comprising: 

a plenum comprised of enclosing surfaces of the segments and 

hanger rails; 

5 an axisymmetric plenum balloon positioned in the plenum and 

having an impingement cooling array there through; 

said impingement cooling array comprising holes with axes 
perpendicular to an outer surface of the axisymmetric plenum balloon; 

a plurality of flow metering openings in fluid communication with 
10 said axisymmetric plenum balloon; a&4 

a plurality of inlet openings in flow communication with said flow 
metering openings; and 

wherein an outer surface of the axisymmetric plenum balloon 
follows a contour of an internal surface of the plenum so that each of the holes 
15 of the impingement array are oriented to provide flow in a direction that is 
perpendicular to a corresponding underlying portion of the internal surface of 
the plenum . 



17. (original) The apparatus of claim 16, wherein said 
impingement cooling array comprises a plurality of forward hanger cooling 
impingement openings, a plurality of aft hanger cooling impingement openings, 
and a plurality of shroud cooling impingement openings. 

18. (currently amended)The apparatus of claim 16, wherein a cross- 
sectional area of said inlet openings is at least about three times a cross- 
sectional area of said flow metering openings and wherein the inlet openings 
are axially aligned with the flow metering openings . 
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19. (original) The apparatus of claim 16, wherein said 
axisymmetric plenum balloon comprises a sheet metal form. 

20-21. (canceled) 

22. (currently amended) The apparatus of claim 18, further comprising 
a vertical flange positioned radially outward from and aft of said inlet openings. 

23. (currently amended)A rope seal apparatus for use between a 
turbine shroud and a turb i n e hangers comprising: 

a first and a second compressed hybrid ceramic ropes positioned 
between and in contact with said turbine shroud and said turb i n e hangers, such 
5 that said turb i n e hangers is are radially outward from said compressed hybrid 
ceramic ropes; 

the first hybrid ceramic rope being adjacent the forward hanger; 
the second hybrid ceramic rope being adjacent the aft hanger; 
the second hybrid ceramic rope being compressed to a greater 
10 degree than the first hybrid ceramic rope. 

24. (original) The rope seal apparatus of claim 23, wherein said 
turbine hanger comprises a forward hanger having a circumferential o-ring 
groove positioned on a radially inward side, and said compressed hybrid 
ceramic rope is in contact with said circumferential o-ring groove. 

25. (original) The rope seal apparatus of claim 23, wherein said 
turbine hanger comprises an aft hanger having a circumferential angled surface 
positioned on a forward edge of the radially inward side, and said compressed 
hybrid ceramic rope is in contact with said angled surface. 
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26. (original) The rope seal apparatus of claim 23, wherein said 
turbine shroud comprises a plurality of ceramic shroud segments. 

27. (original) A method of shielding a turbine engine from a hot 
gas flow path there through comprising the steps of: 

providing a plurality of ceramic shroud segments assembled 
circumferentially about a longitudinal engine centerline axis through said hot 
5 gas flow path, a forward hanger radially outward from and forward of said 
ceramic shroud segments, an aft hanger radially outward from and aft of said 
ceramic shroud segments, and a plenum assembly between and in contact with 
said forward hanger and said aft hanger; and 

supplying a cooling flow to said plenum assembly such that said 
10 cooling flow impinges said ceramic shroud segments, said forward hanger, and 
said aft hanger. 

28. (original) The method of claim 27, further comprising a step of 
positioning a hybrid rope seal between said forward hanger and said ceramic 
shroud segments. 

29. (original) The method of claim 27, further comprising a step of 
positioning a hybrid rope seal between said aft hanger and said ceramic shroud 
segments. 

30. (original) The method of claim 27, further comprising a step of 
positioning a ceramic spacer seal in contact with a radially outward side of each 
interface of two ceramic shroud segments. 

31. (original) The method of claim 30, wherein said ceramic 
spacer seals comprise a monolithic silicon nitride ceramic. 
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32. (original) The method of claim 27, wherein said plenum 
assembly comprises an axisymmetric plenum balloon' having an impingement 
cooling array there through, a plurality of flow metering openings in fluid 
communication with said axisymmetric plenum balloon, and a plurality of inlet 
5 openings in flow communication with said flow metering openings. 



